INSM1: A Novel Immunohistochemical and Molecular Marker for Neuroendocrine and Neuroepithelial Neoplasms.
Neuroendocrine neoplasms (NENs) are heterogeneous neoplasms, which are sometimes malignant, although predicting metastasis is difficult. INSM1 is a transcription factor expressed transiently in embryonic neuroendocrine (NE) tissue, thought to coordinate termination of cell division with differentiation of NE and neuroepithelial cells. In adult tissues, INSM1 has been identified in multiple tumors of NE or neuroepithelial origin but has not been thoroughly investigated as a potential neoplastic marker. We evaluated INSM1 as a semiquantitative immunohistochemical (IHC) marker for NE and neuroepithelial neoplasms and as a quantitative reverse transcriptase polymerase chain reaction (qRT-PCR) marker for gastrointestinal NENs (GI-NENs). Using IHC, we found in normal adult tissue that INSM1 expression was highly restricted to nuclei of NE cells and tissues. INSM1 was not detected in any adult nonneoplastic, non-NE tissue. In neoplastic tissue, INSM1 was detectable by IHC in 88.3% of 129 NEN specimens. In contrast, INSM1 was detected by IHC in only one of 27 neoplasms without a neuroepithelial or NE component. Using qRT-PCR, we evaluated INSM1 gene expression in 113 GI-NEN specimens. INSM1 expression was significantly increased in neoplastic vs nonneoplastic tissue. Furthermore, among midgut GI-NENs, neoplasms with known metastases showed significantly higher expression than those that had not yet metastasized.